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(57)Abstract: 

PURPOSE: To enable adhesion highly resistant to hot water in bonding a resin to a 
fluororubber by using the subject compsn. contg. a novolac epoxy resin, a novolac phenolic 
resin, and a curative. 

CONSTITUTION: A soln. of a novolac ^oxy resin, a novolac phenolic resin, 2-ethyl-4 r 
methylimidazole, and a polyphenylene ewftee resin in an org, solvent is applied onto a 
polyphenylene oxide/polyamide polymer alloy plate, dried baked, brought into contact with an 
unvulcanized fluororubber compsn., vulcanized, and thermally treated at 200°C for 22hr. 
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ABSTRACTED- PUB-NO: JP 05025451A 
BASIC- ABSTRACT: 

Adhesive cpd comprises novolak epoxy resin, novolak phenol resin, curing 
catalyst and polypheny lene oxide resin. The adhesive cpd is used for adhesion 
of polyphenylene oxide resin to f luororubber . 

USE/ADVANTAGE - The adhesive cpd is used for adhesion of f luororubber to 
adherends of resin including polyphenylene oxide resin, polyamide, 
polyphenylene sulphide, polybutylee terephthalate, PTFE, ABS and the other 
polymer alloy, and these resins are used in the form of sheets, films and 
injection mouldings. When various resins are stuck to f luororubber by the use 
of the adhesive cpd. peeling between the resin adhesive itnerfaces does not 
arise even if the prods by adhesion are heattreated at high temp or dipped in 
hot water for a long time. 

In an example, adhesive soln comprising 100 wt . pts. ' ECN1299 ' (RTM: novolak 
epoxy resin ) , 40 wt . pts. Bisphenol A novolak Esin (novolak phenol resin), 1 
wt. pts. s^pfhyl -4-methvl-imidazole. 15 wt. pts. polyphenylene oxide resin, 
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Zaylon(sic) G020H (RTM: polymer alloy) plates of polypheny lene oxide /polyamide 
polymer alloy washed with alcohol, and then, after airdrying at room temp for 
30 min., the plates were baked at 180degC for 10 in. The unvalcanized rubber 
compound comprising 100 wt . pts. Viton E60C(RTM: f luororubber) , 6 wt. pts. Ca 
hydroxide 3 wt . pts. Mg oxide and 30 wt . pts. MT C black was contacted with 
the baked resin plates, and was vulcanised at 180degC for 8 in., and the 
vulcanised prod was heat-treated at 200degC for 22 U 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a vulcanization adhesives compound. Furthermore, it is 
related with the vulcanization adhesives compound used effective in adhesion with polyphenylene oxide 
resin and a fluororubber etc. in detail. 
[0002] 

[Description of the Prior Art] Although the adhesives of an organic silane system are mainly 
conventionally used for adhesion with various resin and a fluororubber When it pastes up using these 
adhesives, there is a problem in the thermal resistance and the water resisting property of an adhesion 
object, and when the secondary vulcanizing temperature of a fluororubber is 200 degrees C or more 
further Peeling in respect of resin adhesion is generated with the hydrogen fluoride generated from the 
fluororubber in many cases, and peeling is generated also under the hydrological environment of hot 
water etc. in many cases. 

[0003] this invention persons have proposed the vulcanization adhesives compound containing a 
novolak mold epoxy resin, novolak mold phenol resin, and its curing agent previously (JP,62- 
141082,A). Since this vulcanization adhesives compound showed the effectiveness of preventing 
effectively peeling in respect of [ by the hydrogen fluoride seen at the time of adhesion with the metal 
and fluororubber for which organic silane system adhesives were used too ] metal bonding, it was going 
to use this vulcanization adhesives compound for adhesion with resin and a fluororubber as it was, but 
although the problem was conquered in respect of thermal resistance, only the adhesion object inferior to 
hot water resistance was obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] In the vulcanization adhesives compound containing a 
novolM m old enoxv resin , novolak mold phenol resin , and its curing agent , the purpose of this invention 
is to offer what gives the adhesion object which is the point of hot water resistance and was excellent, 
when it uses for adhesion with resin and a fluororubber. 
[0005] 

[Means for Solving the Problem] The purpose of this this invention is attained by making polyphenylene 
oxide resin contain in the above-mentioned vulcanization adhesives compound. 
[0006] The novolak mold epoxy resin effective in adhesion with various resin which is a component is 
expressed with the following general formulas. 




0-CH 2 -CH-CH 
0 



[0007] A novolak mold epoxy resin is a component used in order to make the thermal resistance of 
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adhesives, chemical resistance, and an adhesive property improve further, and it makes the 
epihalohydrin represented by epichlorohydrin react to the novolak resin led from the p-unsubstituted 
phenol, and is manufactured by glycidyl-ether-izing a phenolic hydroxyl group. 

[0008] Moreover, the novolak mold phenol resin which is the bridge formation component of the above- 
mentioned novolak mold epoxy resin is expressed with the following general formulas. 



[0009] Thus, or at least p- was permuted by alkyl, phenyl, or p-isopropyl phenolic group, by making an 
unsubstituted phenol and formaldehyde react under an acid catalyst, novolak mold phenol resin is 
obtained as a colophony-like object meltable to organic solvents, such as alcohol and a ketone, and 
forms insoluble and infusible phenol resin by adding and heating curing agents, such as an amine 
compound or phosphorus compounds, to this. In this invention, the thing whose melting point is about 
about 100-150 degrees C and whose molecular weight is about about 1000 is used. 
[0010] The following is used as a curing catalyst. 

Imidazole compound : 2-methylimidazole, 2-ethyl-4-methylimidazole, 2-undecylimidazole, 2- 
heptadecylimidazole, 2-phenylimidazole, 1 -benzyl imidazole, l-benzyl-2-methylimidazole, 2, 4- 
diamino-6-[2-methyl imidazoline^ l)]-ethyl Lewis acid amines complex, such as s-triazine : [ BF3 and a 
monoethyl amine complex, ] Acid hydrazide:o-tolyl biguanides, such as PF5 and a monoethyl amine 
complex, and a zinc bromide, a p-phenylene diamine complex, a phenyl biguanide, a biguanide nickel 
salt [001 1], etc. Moreover, polyphenylene oxide resin is resin which is obtained by carrying out 
condensation polymerization of the 2 and 6-xylenol under existence of a catalyst, and is expressed with 
the following general formulas. 




[0012] each of these components - the novolak mold epoxy resin 100 weight section - receiving - 
novolak mold phenol resin - the about 20 to 100 weight section - desirable - the about 30 to 50 weight 
section, and a curing catalyst - the about 0.25 to 10 weight section - desirable ~ the about 0.5 to 2 
weight section, and polyphenylene oxide resin - the novolak mold phenol resin 100 weight section - 
receiving - the about five to 30 weight section - the about ten to 20 weight section comes out 
comparatively preferably, and it is used. If it comes to produce peeling and uses at many rate from this 
on the other hand when there were few rates of polyphenylene oxide resin than this, and it is inferior to 
hot water resistance and is immersed into hot water, an adhesive property with a fluororubber will come 
to fall. 

[0013] The vulcanization adhesives compound which uses each above component as an indispensable 
component is prepared and used for the form of remaining as it is or an organic solvent solution. As an 
organic solvent, if each of these combination components may be dissolved, the thing of arbitration can 
be used. Moreover, when this vulcanization adhesives compound needs to be saved for a long period of 
time, as for a curing catalyst, being blended just before use is desirable. 

[0014] After vulcanization adhesion having applied the vulcanization adhesives compound on resin 
mold goods and making it dry it for about 0.5 - 5 minutes with a room temperature for about 30 - 60 
minutes, or at about 70-150 degrees C, Heat for about 0.5-10 minutes at about 80-200 degrees C 
preferably, and perform printing processing, and place or pour in the unvulcanized compound of a 
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fluororubber on it within metal mold after that, resin mold goods are made to contact, and it is carried 
out by carrying out pressurization vulcanization with the vulcanizing temperature of the used 
fluororubber. 

[0015] Especially as resin pasted up by such vulcanization adhesion approach, a polymer alloy with 
various resin, such as polyphenylene oxide resin or it and a polyamide, polyphenylene sulfide, 
polybutylene terephthalate, polytetrafluoroethylene, and ABS, is used suitably, and the partner resin 
which forms the above-mentioned polymer alloy is used in addition to this. Generally these resin is used 
as mold goods, such as the shape of the shape of a sheet, and a film. 
[0016] 

[Effect of the Invention] When vulcanization adhesion with various resin and a fluororubber is 
performed using the vulcanization adhesives compound concerning this invention, whether it performs 
high temperature processing or an adhesion object is immersed into long duration hot water, it shows the 
stable effectiveness of not producing peeling in respect of resin adhesion. 
[0017] 

[Example] Next, this invention is explained about an example. 

[0018] Example Novolak mold epoxy resin The 100 weight sections (Ciba-Geigy product ECN-1299) 
Novolak mold phenol resin 40 (Bisphenol A novolak resin) 2-ethyl-4-methylimidazole 1 Polyphenylene 
oxide resin 1 5 Methyl ethyl ketone 800 Toluene 200 [0019] It applied on the polyphenylene oxide / 
polyamide polymer alloy (Asahi Chemical product xyron G020H) plate which ground the vulcanization 
adhesives compound solution prepared from each above component with emery paper (#100), and 
washed it in alcohol, and the air-dried back was performed for 30 minutes under the room temperature, 
and printing processing was performed for 10 minutes at 180 degrees C. 

[0020] The adhesion object which the unvulcanized-rubber compound of the fluororubber which has the 
next combination formula was contacted, performed vulcanization for 8 minutes at 180 degrees C, and 
was vulcanized on this printing processing resin plate was heat-treated at 200 degrees C for 22 hours. 
[0021] 

Fluororubber (Du Pont product Viton E60C) The 100 weight sections calcium2 (OH) 6 MgO 3 MT 
carbon black 30 [0022] In example of comparison 1 example, only the methyl-ethyl-ketone 1000 weight 
section was used as an organic solvent, without using polyphenylene oxide resin. 
[0023] In example of comparison 2 example, the adhesives solution which consists of the organic silane 
system adhesives (load Far East company product KEMUROKKU 607) 100 weight section and the 
methanol 300 weight section was used instead of the vulcanization adhesives compound solution. 
[0024] About the heat treatment adhesion object obtained in the above example and each example of a 
comparison, after performing 100 degrees C and the hot water immersion test of 500 hours in an 
autoclave, the exfoliation force and the rubber remaining area (area as which peeling was not regarded 
between rubber and adhesives) by the JIS K-6301 90" friction test method were measured, respectively, 
and the following results were obtained. 
[0025] 

Before immersion After immersion An example exfoliation force (kg/cm) 1 1.4 10.2 The rubber 
remaining area (%) 100 100 The example 1 of a comparison exfoliation force (kg/cm) 12.0 3.3 The 
rubber remaining area (%) 100 30 Example 2 of a comparison the exfoliation force (kg/cm) ~ 4.5 The 
1.0 rubber remaining area (%) 40 5 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vulcanization adhesives compound which comes to contain a novolak mold epoxy resin, 
novolak mold phenol resin, a curing catalyst, and polyphenylene oxide resin. 
[Claim 2] The vulcanization adhesives compound according to claim 1 used for adhesion with 
polyphenylene oxide resin and a fluororubber. 



[Translation done.] 
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